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and Moissan used no less than 500   to 5,000   kw.   of   electrical power per cubic foot of his furnaces.
VOLTAGE REQUIRED FOR ELECTRIC FURNACES
Having determined how many watts should be supplied to the furnace, the voltage of the supply must next be considered. The watts supplied are, for direct current, the product of the amperes and the volts, while for alternating current they are somewhat less; the product of volts and amperes being multiplied by a factor— the power-factor—which varies from about 0.7 to 0.95 in different forms of furnace, in order to obtain the watts. The heat produced depends simply upon the product of volts, amperes and power-factor,1 so that it would appear possible to use either a high or low voltage, provided the watts were sufficient. If a moderate current at a high voltage could be employed, it would be a great convenience, but this is usually impracticable, because it is not generally feasible to construct a furnace having a sufficiently high electrical resistance.
The whole problem turns upon the electrical resistance of the resistor R, Fig. 2.5. Suppose that a furnace needs 250 kw. to heat it, then, taking direct current for simplicity, in illustration, if the furnace resistance were i ohm, a 5oo-volt supply would drive a current of 500 amperes through the furnace and would develop the necessary 250 kw. If, however, the furnace had a resistance of only o.oi ohm, the current, in amperes, would be 100 times the volts, and 5,000 amperes at 50 volts would be needed. The latter case is approximately that of the experimental BKroult furnace used by Dr. Haanel, and shows what enormous currents will have to be supplied to electric smelting furnaces, if constructed on any considerable scale, since the amperes increase with the size of the furnace far more rapidly than the volts. The use of such enormous currents is inconvenient and increases considerably the cost of cables, transformers, electrodes and electrode holders.
Voltage of Arc-furnaces.—'The voltage of a resistance furnace is nearly proportional to the current flowing through it. To double the current, nearly twice the voltage would be needed; but in an arc-furnace (except perhaps in the Moissan furnace, which is so small that the arc fills the furnace) the voltage does not increase
1 Assuming that all the energy is converted into heat, and none of it spent in chemical work, such as electrolysis.correct.   If as seems reasonable to suppose the cross-section for a 75o-kw furnace is somewhat larger than stated above, the rate of heating would be proportionately reduced, and would agree more nearly with the other figures for this class of furnace.
